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SOLID STATE IMAGING DEVICE 

BACKGROUND OF THE INVENTION 

This invention relates to a signal processing circuit 
for a solid state imaging device. 

Generally, as shown in FIG. 1, a solid state imaging 
device comprises a horizontal scanner 1 for X position 
selection, a vertical scanner 2 for Y position selection, 
and a photosensor array 3 of photodiodes 4 and MOS 
transistors 5. The MOS transistor 5 constitutes a vertical 
switch responsive to a vertical scanning pulse which is 
read out to a signal line 6. The drains of the vertical 
switches arrayed in Y direction are connected in com 
mon to a vertical signal output line 7 which in turn is 
connected to an output signal line 9 through a MOS 
transistor 8 serving as a horizontal switch responsive to 
a horizontal scanning pulse. Accordingly, signals from 
the photodiodes in two-dimensional matrix are sequen 
tially read out to a output terminal 10 when the switches 
5 and 8 are sequentially activated by the pulses deliv 
ered out of the horizontal and vertical scanners 1 and 2. 
The read-out signal is usually ampli?ed by a pre 

ampli?er and useless components such as clock signals 
are eliminated by a low-pass ?lter so as to produce a 
video signal. a 
The signal processing by the pre-ampli?er and the 

low-pass ?lter is not related to the present invention 
essentially and will not be described herein. 

Generally, in a solid state image sensor and in a cam 
era with a pick-up tube as well, image enhancement is 
adopted to improve picture sharpness. By this, deterio 
ration of the full frequency response over the entire 
camera inclusive of an imaging device can be corrected. 
Typically, in a television camera, the image enhance 
ment is carried out independently in the horizontal and 
vertical directions. FIG. 2a shows, in block form, a 
typical image enhancement circuit and FIG. 2b shows 
signal waveforms appearing in the circuit. For explana 
tion, the image enhancement in the horizontal direction 
will ?rst be described. A video signal 22 produced from 
an image sensor 21 during one horizontal period 
branches off and one of three components is applied to 
a delay circuit 23. The delay circuit 23 has a delay time 
which depends on a boost frequency. For a boost fre 
quency of 4 MHz, the delay time may preferably be 125 
nS. An output signal 24 from the delay circuit 23 is 
subtracted by a signal component not passed through 
the delay circuit at a subtractor 25. An output signal 26 
from the subtractor 25 has only leading and trailing 
horizontal edge portions of the horizontal input video 
signal. The edge signal 26 is set to a suitable level at a 
signal level setting device 27 and added with the input 
signal 22 at an adder 28. With the circuit constructed as 
above, a video signal 29 whose horizontal edge portions 
are enhanced can be obtained. The image enhancement 
in the vertical direction may be accomplished on the 
basis of the same principle as that of the horizontal 
image enhancement described previously. More partic 
ularly, for the vertical image enhancement, a circuit for 
delaying the image signal by one horizontal scanning 
period (about 63.5 uS), hereinafter referred to as a l 
HDL circuit, is used as a delay line. With reference to 
FIG. 3, it is now assumed that a window pattern 31 on 
a picture screen is imaged. The window pattern is sam 
pled by the scanning line in the vertical direction and a 
video signal as shown at section (a) in FIG. 3 is pro 
duced. The video signal is passed through the l HDL 
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2 
circuit and a signal as shown at section (b) in FIG. 3 is 
obtained. Then, the original input signal at (a) is sub 
tracted by the output signal at (b) of the 1 HDL circuit 
and a signal as shown at section (c) in FIG. 3 is ob 
tained. Obviously, the signal at (c) represents a vertical 
edge signal. In this manner, the vertical image enhance 
ment can be accomplished by replacing the delay circuit 
with the 1 HDL circuit in the circuit arrangement of 
FIG. 2. Generally, for the l HDL circuit participating 
in the vertical image enhancement, a crystal delay line 
(so-called glass delay line) utilizing the propagation 
time of a crystal or a charge transfer device such as 
CCD is used. 
FIG. 4 shows a l HDL circuit utilizing a glass delay 

line. The glass delay line is based on propagation delay 
time within glass 44, as described above. Accordingly, 
when the glass delay line is driven by a transducer 43 
for converting an electrical signal into an ultrasonic 
wave, the ultrasonic wave is delayed and converted into 
an electrical signal by an acoustoelectric transducer 45. 
A piezo-electric transducer is typically used as the 

_ transducer 45. 
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With the ultrasonic delay line, the signal must be 
modulated with a high frequency and applied-to the 
delay line. Accordingly, there needs a modulator 41, an 
actuator 42 and a carrier wave oscillator 49. Since an 
output signal from the transducer 45 is terribly attenu 
ated, an ampli?er 46 is also provided. An ampli?ed 
signal is detected by a detector 47, eliminated of the 
useless carrier-signal by a low-pass ?lter 48, and re 
stored to a base band signal. The conventional image 
enhancement circuit using the glass delay line as the 1 
HDL circuit requires a great number of parts as de 
scribed above and is expensive. 
When a CCD is employed, a clock driver for driving 

the CCD is necessary and this circuit must actuate an 
electrode capacitance of usually several of hundreds of 
pF at a frequency of approximately ten MHz, resulting 
in a large-scale circuit and great power consumption. In 
addition, low-pass ?lters must be provided for input and 
output sides and the CCD per se is expensive. Conse 
quently, the image enhancement circuit with the CCD 
also suffers from high cost like the image enhancement 
circuit with the glass delay line. 

SUMMARY OF THE INVENTION 

The present invention considers the manner of read 
ing signals from the image sensor in an attempt to elimi 
nate the conventional drawbacks and has for its object 
to provide a circuit arrangement for a solid state imag 
ing device capable of producing a vertical image en 
hancement signal without resort to the 1 HDL circuit. 
To this end, according to the invention, in a solid 

state imaging device comprising a solid state image 
sensor with a plurality of photosensors disposed in two 
dimensional matrix whereby signals from two horizon 
tal scanning lines for the solid state image sensor are 
read out simultaneously, there are provided an adder 
circuit for adding the two-line signals, and a subtractor 
circuit for subtracting one of the two-line signals from 
the other, an output signal from the adder circuit being 
added with an output signal from the subtractor circuit 
to produce a video signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a connection diagram showing a typical 
solid state imaging device; 
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FIG. 2a is a block diagram showing a prior art image 
enhancement circuit; 
FIG. 2b shows waveforms useful in explaining the 

operation of the circuit shown in FIG. 2a; 
FIG. 3 is a diagram illustrative of signals occurring in 

the vertical image enhancement; 
FIG. 4 is a block diagram showing a prior art '1 HDL 

circuit; and 
FIG. 5 is a connection diagram showing a solid state 

imaging device embodying the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In a preferred embodiment of the invention as shown 
in FIG. 5, signals from two horizontal scanning lines for 
a solid state image sensor are read out simultaneously. 
In particular, it is now assumed that ?rst and second 
horizontal scanning lines are read simultaneously. Then, 
a ?rst output pulse of a vertical shift register 51 is ap 
plied simultaneously to ?rst and second vertical pulse 
lines 64 and 65 through a horizontal scanning line selec 
tor circuit 58. A signal of photodiodes 81-84 corre 
sponding to the ?rst horizontal scanning line and a 
signal of photodiodes 85-88 corresponding to the sec— 
ond horizontal scanning line are transferred simulta 
neously to the separate vertical lines 70 and 71, 72 and 
73, . . . , 76 and 77. When an output signal from a hori 

zontal shift register 52 is applied simultaneously to hori 
zontal switching transistors 53 and 54, the signals on the 
?rst and second horizontal scanning lines are led to 
separate horizontal signal lines 56 and 57 through the 
vertical lines 70 and 71. In a similar manner, third and 
fourth horizontal scanning lines, . . . , n-th and (n+ l)-th 
horizontal scanning lines are read simultaneously. 

Generally, in the standard system, the 2:1 interlace 
scanning is employed and in order to make the arrange 
ment of FIG. 5 compatible with the standard system, 
there needs 525 scanning lines. According to the 2:1 
interlace scanning, one out of two scanning lines is 
jumped to read about 262 scanning lines in a ?rst ?eld 
and the remaining 262 scanning lines are read in a sec 
ond ?eld. 

Since in the arrangement of FIG. 5 two horizontal 
scanning lines are read simultaneously, the entire 525 
horizontal scanning lines are read in a ?rst ?eld and in 
the following second ?eld, the horizontal scanning line 
selector circuit 58 is switched to change the combina 
tion of two vertical pulse lines to be selected. Namely, 
second and third vertical pulse lines, . . . , (n- l)-th and 

n-th vertical pulse lines, (n+1)-th and (n+2) vertical 
pulse lines . . . are combined, respectively. Signals read 
out simultaneously to the separate horizontal signal 
lines are of course added at the adder 61 to produce a 
video signal. 
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With the above construction, the centroid position of 55 
an image projected on the solid state image sensor, i.e., 
an image constructed by the mean values of the respec 
tive two-line signals can be shifted so that the same 
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effect as that obtained with the typical interlace scan 
ning can be obtained without causing any inconve 
nience. Thus, with the solid state imaging device of 
FIG. 5, one signal on one horizontal scanning line and 
the other signal on the other following horizontal scan 
ning line can be read out simultaneously. Consequently, 
the image enhancement in the vertical direction can be 
accomplished without resort to the l HDL circuit de 
scribed previously. For extraction of the image en 
hancement signal, a circuit similar to FIG. 2 may be 
adopted. The difference between the two signals read 
out simultaneously is detected at the subtractor 62 and 
added to the sum from the adder 61 at the adder 63. The 
level of the image enhancement signals to be added is 
adjusted by the signal level setting device 59 as de 
scribed previously. 
As has been described, according to the invention, 

the vertical image enhancement can readily be accom 
plished without resort to the prior art expensive 1 HDL 
circuit and a solid state television camera of high quality 
can advantageously be manufactured at a low cost. 

In FIG. 5, circuit elements not directly related to the 
present invention (pre-ampli?er and low-pass ?lter) are 
not illustrated. 

It should be understood that the present invention 
may obviously be applicable to a solid state imaging 
device using a solid state image sensor other than the 
MOS type image sensor of the foregoing embodiment. 
For example, a solid state image sensor using a charge 
transfer device such as CCD, or a CID type solid state 
image sensor may substitute for the combination of the 
horizontal shift register 52 and horizontal switches 53 
and 54. 
We claim: 
1. A solid state imaging device comprising a solid 

state image sensor with a plurality of photosensors dis 
posed in two-dimensional matrix whereby signals from 
two horizontal scanning lines for the solid state image 
sensor are read out simultaneously, an adder circuit for 
adding the two-line signals, and a subtractor circuit for 
subtracting one of the two-line signals from the other, 
an output signal from the adder circuit being added 
with an output signal from the subtractor circuit to 
produce a video signal. ' 

2. A solid state imaging device ‘according to claim 1 
further comprising a signal level setting device for ad 
justing the level of the output signal from said sub 
tractor circuit for addition with the output signal from 
said adder circuit. 

3. A solid state imaging device according to claim 1 
wherein said solid state image sensor comprises a MOS 
type image sensor. 

4. A solid state imaging device according to claim 1 
wherein said solid state image sensor comprises a solid 
state image sensor using a CCD or a CID type image 
sensor. 
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